Housing is distinct from other financial assets, since it is a durable consumer good for households. Due to the irreversible nature of housing investment, uncertainty should be an important determinant of housing investment. From a theoretical point of view, though, this impact is ambiguous. This paper extends previous empirical work by employing the techniques of bivariate Generalized Autoregressive Conditional Heteroskedasticity (GARCH) models in a group of forty-eight US states. In particular, we use data on housing permits as a proxy for housing investment and the house price index for the forty-eight contiguous US states and estimate bivariate GARCH models (BEKK) for each state, in order to obtain proxies of housing investment and house price uncertainty. Moreover, we use the Economic Policy Uncertainty index as an alternative measure of uncertainty. This setup allows us to test for the impact of uncertainty on housing investment growth and house price inflation and examine whether the effects differ across the different states. In general, we find that in most states uncertainty tends to increase housing investment growth and to decrease house price inflation. The cross-state differences in results may be due to variation in the degree of speculation in housing markets.
Introduction
Housing has played a major role in the recent financial crisis. Due to this role, housing investment is considered as a significant determinant of economic fluctuations. According to the Bureau of Economic Analysis, residential investment represents about 25% of total private fixed investment and is one of the more volatile components of GDP in the US. Moreover, residential investment leads the business cycle in the US, according to Green (1997) . Consumption is also a factor that is highly affected by housing, since the linkage between house price movements and consumer price inflation is strong (Goodhart and Hofmann 2000) . In addition, consumption in the US is more closely connected to housing than in other countries (Economist 2005) .
Housing is distinct from other financial assets, since it is also a durable consumer good and it is fully insurable. Housing is considered as the psychological equivalent of gold (Trimbath and Montoya 2002) and, as more tangible, it is much safer. Apart from these characteristics, housing is also an irreversible form of investment, since it is reversible only at a high cost. Due to the irreversible nature of housing investment, uncertainty should be an important determinant of decreasing housing investment, since when investment is irreversible agents delay their decisions (Bernanke 1983) . Cukierman (1980) also argues that when uncertainty increases, investment decisions under risk neutrality delay, in order that investors gather more information.
The theoretical literature on the effects of uncertainty on investment is quite rich. Under risk aversion and incomplete markets the relation between uncertainty and investment is probably negative (Craine 1989) . When risk aversion and incomplete markets do not apply, though, ambiguity arises. Under either risk neutrality or complete markets, the effect of uncertainty may be positive (Hartman 1972) . Moreover, Caballero (1991) presents a model where the effect of uncertainty on investment is ambiguous a priori. He shows that the effect of uncertainty on investment under asymmetric adjustment costs is not always negative, as it depends also on the degree of competition. Along the same lines Abel and Eberly (1999) focus on the impact of uncertainty on the long-run capital stock. They show that depending on the relative size of parameters, uncertainty may increase or decrease the long-run capital stock under irreversibility relative to the case of reversible investment.
Macroeconomic uncertainty and its effects on macroeconomic variables, such as output growth and inflation, as well as aggregates like investment, has been the subject of a growing volume of research in recent years.
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Inflation uncertainty is considered an important determinant of output, following the seminal contribution of Friedman (1977) , and of inflation (Cukierman and Meltzer 1986) . Their theoretical predictions are supported by empirical findings reported in Fountas, Karanasos, and Kim (2002) and Bredin and Fountas (2009) , respectively. Output uncertainty has also been examined in the literature; uncertainty on real output may increase (Black, 1987; Blackburn, 1999) or decrease (Blackburn and Pelloni 2005) output growth and increase inflation (Devereux 1989) .
What are the effects of uncertainty on housing investment and on house prices? Are the effects similar across different US states? These questions have not yet been widely addressed in the literature; therefore, in this paper we try to fill this gap by characterizing empirically the impact of uncertainty on housing investment and house prices. Drawing on prior work by Fountas, Karanasos, and Kim (2002) we adopt a simple methodology that allows us to assess the effects of uncertainty on the US housing market and in addition answer whether these effects differ across the different states. In particular, we employ two approaches in measuring uncertainty -the conditional variance approach, based on the estimation of bivariate GARCH models for the forty-eight contiguous US states, and the Economic Policy Uncertainty (EPU) index -which enable us to assess these effects in a quantitative manner. The bivariate model allows us to see whether uncertainty affects housing demand or supply. Moreover, we examine both the short run and the long run impact of uncertainty on the two housing variables by employing Granger causality methodology, which allows us to capture the lagged effects between uncertainty and the variables of interest.
Our contribution in the existing literature comes along three fronts. First, we use a bivariate GARCH setup to model simultaneously housing investment and house prices, as well as the associated uncertainties; second, we employ the EPU index for the first time as a measure of aggregate economic uncertainty, in order to capture its effects on housing investment and house prices; third, we use state-level data for forty-eight US states, in order to determine possible interstate differences in the effects of uncertainty on housing investment and prices. We obtain some interesting results: The effects of housing investment uncertainty and total uncertainty on housing investment growth are mostly positive, while such effects on house price inflation are mostly negative, in cases where statistical significance applies. Furthermore, house price uncertainty has a statistically significant but mixed effect on investment growth in a few states. In contrast, its effect on house price inflation is mostly negative.
The remainder of the paper is as follows; in the next section we briefly discuss the findings of previous empirical work, while in the third section we present the data; in the fourth section we present the structure of our methodology, while our main results are discussed in the fifth section; finally, the last section concludes.
Related approaches
The empirical literature concerning the impact of uncertainty on housing investment or house prices is still scant, therefore the results are inconclusive. The most relevant empirical studies are discussed below. Holland, Ott, and Riddiough (2000) study the impact of uncertainty on commercial investment for the US for the period from 1972 through 1992. As a measure of uncertainty they use the volatility of returns from commercial mortgage interest rates. According to their study, irreversibility is an important determinant of slowing down investment, since they find a negative impact of uncertainty on commercial construction. However, their results indicate a short term relation, since they are based on a first difference equation.
The theory of irreversible investments is also studied by Sivitanidou and Sivitanides (2000) , using data on office commercial construction for the fifteen largest US metropolitan markets for the period from 1982 to 1998. As a measure of uncertainty they use five-year standard deviations of office growth rates and according to their results, greater volatility decreases commercial construction. Somerville (2001) examines data on permits, starts and completions for a panel of fifteen Canadian metropolitan areas to find an insignificant impact of house price returns uncertainty on housing investment, using GARCH models. This lack of significance between uncertainty and investment Somerville imputes to the ability of delay, since he finds that when a permit is obtained then the investment proceeds to completion, but with a delay. Similar methodology is also used by Bulan, Mayer, and Somerville (2009) for Canada for the period from 1979 to 1998. According to their results, higher uncertainty in real estate investment reduces the probability of investment and investors delay development during periods of uncertainty.
Recently, Miles (2008 Miles ( , 2009 ) uses a GARCH methodology to study the impact of uncertainty in the US housing market on important housing market variables, such as house price inflation and housing investment. In particular, Miles (2008) studies the impact of house price uncertainty on house price inflation for the fifty US states. In order to study the direct impact of uncertainty on house price inflation he uses GARCH-in-mean (GARCH-M) models. His analysis includes ARMA models on the Federal Housing Finance Agency house price index growth rate and shows a negative effect in three and a positive in five states. Moreover, Miles (2009) Our paper is in the spirit of Miles (2008 Miles ( , 2009 ) with some important differences. First, it applies a bivariate GARCH model examining both housing investment and house prices in a joint setting. This allows us to test not only how uncertainty in one variable affects the growth rate of the other variable, but also whether uncertainty affects housing demand or supply. Second, it uses both aggregate and disaggregated (state) US data. Third, it includes a more recent dataset that covers the period until the end of 2012. Fourth, it makes use of the EPU index as an alternative general measure of economic uncertainty.
Data
Our dataset comprises housing investment and house prices for the forty-eight contiguous US states and the aggregate economy for the period from the first quarter of 1988 to the last quarter of 2012. As a measure of housing investment we use the number of privately owned housing units authorized by building permits (1-unit structures), obtained from the Federal Reserve Bank of St. Louis. The data are monthly and converted to quarterly, using the average value of each quarter, in order to be consistent with the house price data. As a measure of house prices we use the all-transactions house price index, obtained from the Federal Housing Finance Agency. The all-transactions index is estimated using sales prices and appraisal data and is measured in a quarterly basis. All data are seasonally adjusted and in logarithmic form. As a measure of uncertainty we use the EPU index, developed by Davis (2012 and 2016) . 1 The index is constructed from three types of components. The first component is an index of the volume of news articles from ten large newspapers referring to economic policy uncertainty; the second component is an index which measures the level of uncertainty regarding the federal tax code provisions, relying on reports by the Congressional Budget Office; and the third component is an index that measures the dispersion on predictions about future levels of the Consumer Price Index, Federal Expenditures and State and Local Expenditures, relying on the Federal Reserve Bank of Philadelphia's survey of professional forecasters.
Methodology
In order to test the impact of uncertainty on housing investment and house prices, we adopt a simple methodology employed in Fountas, Karanasos, and Kim (2002) , in a different context. Our methodology allows us to test causality relationships between uncertainty, housing investment growth and house price inflation.
We model uncertainty using two alternative measures. First, we use GARCH models, which are very popular in modeling uncertainty and, second, we use the EPU index as an aggregate measure of uncertainty. Under the GARCH approach, uncertainty is defined as the conditional variance obtained from the GARCH model estimated for each state and the aggregate economy, as well. In order to estimate the conditional means, variances and covariances we use vector autoregressive (VAR) models and a bivariate GARCH model, namely the BabaEngle-Kraft-Kroner (BEKK) model, defined in Engle and Kroner (1995) . The BEKK model has the attractive property that its structure ensures positive definiteness of the conditional covariance matrices (Silvennoinen and Terasvirta 2008) .
The models we employ are of the general form:
The first equation specifies a VAR model in x t , where x t is a n × 1 vector of endogenous variables observed over time t = 1, …, T, Φ 0 is a n × 1 vector of constants, Φ i is a n × n matrix of autoregressive parameters and ε t is a n × 1 vector of disturbances. Equation (2) gives the first-order BEKK model, where H t is the conditional covariance matrix, A, B and C are n × n parameter matrices and C is lower triangular, in order to ensure positive definiteness of H t . The BEKK model has an advantage against alternative multivariate GARCH models as the positive definiteness of the variance-covariance matrix does not require the model's parameters to satisfy sign restrictions.
In our analysis we specify a two-dimensional VAR with = [ ] ′ , where y it is housing investment growth and π it is house price inflation in state i in quarter t. Both housing investment and the house price index are I(1), as indicated by the Ng and Perron (2001) unit root test, given in Table 2 . Therefore, both variables are expressed in terms of their growth rates, namely the housing investment growth rate and the house price inflation. 2 The selection of the VAR order is based on information criteria, the log likelihood and the lack of autocorrelation and remaining ARCH effects. In particular, we have estimated eight models for each state and the aggregate economy, with one to eight lags; the best model is then the one that combines all the characteristics mentioned above. With the exception of four states (Arizona, Georgia, Mississippi and Oklahoma) a model could be successfully estimated in all cases, in order to obtain the conditional variances as our measure of uncertainty; since the model is bivariate the two conditional variances represent uncertainty in housing investment and uncertainty in house prices, respectively.
The impact of uncertainty on housing investment growth and house price inflation is estimated using a twostep approach. In the first step, we obtain the uncertainty measures from the estimation of the bivariate BEKK model and in the second step we perform Granger causality (Granger 1969) tests between housing investment uncertainty, house price uncertainty, housing investment growth and house price inflation. In order to examine both the short run and the long run impact of the two uncertainty measures on the two variables, we estimate Granger causality test equations with one, four, eight and twelve lags and compute the sum of the lagged coefficients.
Next we use the EPU index, where uncertainty is measured across the whole country and, thus, we have a measure of total uncertainty. Granger causality test equations are then estimated between the EPU index, housing investment growth and house price inflation. We use the EPU index in levels, since the unit root null is rejected, according to the Ng and Perron (2001) unit root test. 3 Since the EPU index is an aggregate measure of uncertainty, it conveys a different type of information in comparison with the uncertainties proxied by the conditional variance. However, in the empirical analysis that follows, we compare the alternative measures of uncertainty regarding their impact on housing investment growth and house price inflation.
The Granger causality test equations we estimate are of the form:
where x t is either housing investment growth or house price inflation, unc t is housing investment uncertainty or house price uncertainty or total uncertainty, ε t is the error term and k = 1, 4, 8 and 12. In order to measure the short run and long run impact of uncertainty on the two variables, we compute the sum of the lagged
The above methodology is known as a two-step procedure. In the first step, a multivariate GARCH model is estimated in order to obtain estimates of the conditional variances of housing investment growth and house price inflation, which represent proxies of uncertainty. In the second step, each of the conditional variances is used in Granger causality tests to estimate the predictive ability of uncertainty for housing investment growth and house price inflation. It is well known that such an approach is inefficient. Hence, some authors choose a multivariate GARCH-in-mean model. For example, Elder (2004) uses a VAR framework, where the structural shocks are contemporaneously uncorrelated, enriched with a multivariate GARCH-in-mean model to analyze the effects of inflation uncertainty on growth. We have chosen the first approach for two reasons: First, using Granger causality tests we can test for both the short run and long run effects of uncertainty on housing investment growth and house price inflation by changing the size of the lags. Such an option is not available in GARCH-in-mean models of the type estimated by Miles (2009) , where only contemporaneous effects of uncertainty are captured, even though it would be available in the model chosen by Elder (2004) . Second, as one of our uncertainty proxies, i.e., the EPU index, is available a priori and is not estimated, our results across the three uncertainty proxies are more comparable.
Results
We start from the estimation of the bivariate BEKK model using data for the US and for each state separately. Given the large number of estimations, the estimated GARCH models are not reported. Figure 1 and Figure 2 show the estimated conditional variances for housing investment growth and house price inflation, respectively, at the national (US) level. It is obvious that the conditional variance is time varying implying that uncertainty is quite volatile over the sample period. Uncertainty seems to be quite high, for both housing investment growth and house price inflation, during the recent financial crisis from 2007 to about 2011. The results of the Granger causality tests are reported in Table 3 -Table 8 . In particular, Table 3 -Table 8 show the responses of housing investment growth and house price inflation to an increase in uncertainty, where uncertainty is measured either as the conditional variance derived from a BEKK model (Table 3 -Table 6 ), or by the EPU index (Table 7 and  Table 8 ). More specifically, these tables report the sum of the lagged coefficients in the Granger causality test equations with one, four, eight and twelve lags and only in the cases where the Granger causality test gives significant results. 4 As we have mentioned above, housing investment is irreversible and as such housing is considered to be more supply than demand inelastic; thus quantity takes time to respond to a change in an exogenous factor, such as uncertainty. Due to the above, we consider a change in housing investment growth alone as supply driven, a change in house price inflation alone as demand driven and a change in both as follows; a rise (fall) in both investment growth and inflation denotes an increase (decrease) in housing demand, while a rise (fall) in investment growth accompanied by a fall (rise) in inflation denotes an increase (decrease) in housing supply. Table 3 and Table 4 show the impact of housing investment uncertainty on housing investment growth and house price inflation, respectively. As we can see, most responses of housing investment growth are positive, while almost all responses of house price inflation are negative. Moreover, uncertainty affects house price inflation in more cases than investment growth in the short run, namely in the first two periods. However, in the long run the impact of uncertainty on investment growth becomes significant in more states than in the short run. The results denote an overall decrease in demand in the short run, while in the long run there is also an increase in supply.
Housing investment uncertainty
In particular, after a rise in investment uncertainty we observe a fall in house price inflation in nineteen states in the first quarter, denoting a decrease in demand, while only in three there is a change in investment growth; in one state there is an increase and in the other two a decrease.
The decrease in inflation is also observed during the first year in eighteen states and is accompanied by a fall in investment growth in four states, underlying a fall in demand, and by an increase in investment growth in two states, denoting an increase in supply. A rise in investment growth is also the case for two states and the aggregate economy, showing an increase in supply. Finally, in two states there is a decrease in investment growth, denoting a fall in supply.
During the second and third year the increase in investment growth seems to be the case for thirteen and twelve states, respectively, along with the aggregate economy, being accompanied by a fall in inflation in eight states during the second year and in five states during the third, denoting an increase in supply. Moreover, there is a decrease in inflation alone during the last two periods in five and seven states, respectively, denoting a decrease in demand. Finally, a decrease in inflation, accompanied by a fall in investment, is the case for three states during the third year. Table 5 and Table 6 show the impact of house price uncertainty on housing investment growth and house price inflation, respectively. As before, uncertainty seems to affect inflation in more cases than investment growth both in the short run and in the long run. Moreover, the responses of housing investment growth are both positive and negative, while the responses of house price inflation are mostly negative. The results show an increase in demand, observed only in the first two periods, while a decrease in demand is the case in all periods and mostly in the long run.
House price uncertainty
In particular, after an increase in house price uncertainty investment growth rises in only two states during the first quarter, in one of which it is accompanied by a fall in inflation, denoting a rise in supply. On the other hand, there is a fall in investment growth in only two states, denoting a fall in supply. In eleven states we see a change in inflation; in six states there is a rise, while in five there is a fall, showing an increase and decrease in demand, respectively. Similar results hold during the first year, as well, while in the second year the increase in investment is observed for three states without a change in inflation, underlying an increase in supply, and in one state it is accompanied by a rise in inflation, denoting an increase in demand. On the other hand, in ten states there is a fall in inflation, denoting a decrease in demand, while in two states, along with the aggregate economy, there is a fall in investment growth, denoting a fall in supply.
Finally, during the third year, in two states there is a rise in investment growth, in one of which it is accompanied by an increase in inflation. Moreover, in nine states there is a fall in inflation, while in two a fall in investment growth, showing a fall in demand and supply, respectively. On the other hand, in the aggregate economy there is a decrease both in investment growth and in inflation, showing a decrease in housing demand. Table 7 and Table 8 show the impact of total uncertainty, measured by the EPU index, on housing investment growth and house price inflation, respectively. Once again, uncertainty affects inflation in more cases than investment growth, though the impact on the latter is observed in more states than in the case of the two previous uncertainty measures. As we can see, all significant effects on investment growth are positive, though most significant cases are observed in the short run. On the other hand, the negative sign is mostly the case in the impact of total uncertainty on house price inflation. In other words, a fall in housing demand as well as an increase in housing supply are observed mostly in the first period and weaken afterwards.
Economic policy uncertainty
In particular, in fifteen states, along with the aggregate economy, an increase in the EPU index leads to an increase in housing investment growth in the first quarter, underlying an increase in housing supply. In nine of these states this increase is accompanied by a decrease in house price inflation, confirming the previous finding. Moreover, in eighteen states there is a decrease in house price inflation, without being accompanied by a change in investment growth, denoting a decrease in housing demand.
The rise in housing investment growth is also the case during the first year for eighteen states, in four of which it is accompanied by a fall in house price inflation, denoting a rise in supply, while in six it is accompanied by a rise in inflation, denoting a rise in demand. However, in thirteen states the increase in uncertainty affects only house price inflation, leading to a decrease in inflation in nine states and to an increase in inflation in four states, along with the aggregate economy, denoting a change in demand.
The rise in investment growth is also observed in seven states during the third period, in two of which it is accompanied by a fall in inflation, underlying a rise in supply. On the other hand, in four states there is a rise in inflation, while in seven states a fall in inflation, showing a change in housing demand.
Finally, during the fourth period, in six states there is a rise in investment growth, in five states a rise in inflation, and in five states a decrease in inflation, denoting respectively a rise in supply and a rise and fall in demand.
Discussion of the results
The overall results show that investment uncertainty and total uncertainty tend to increase housing investment growth in most states, while the impact of house price uncertainty on housing investment growth is inconclusive. These results show a rather robust influence of uncertainty on investment growth. On the other hand, the impact of all three measures of uncertainty on house price inflation is negative in most cases, indicating strong robustness of this result. Our results show that the negative effect of uncertainty on house price inflation does not usually apply in states where house prices are relatively high as expressed by the mean house price (see Table 1 ). This is the case for example in states like California, Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island and Vermont. In these states we usually (with some exceptions) find that there is no causal effect from any of the three measures of uncertainty on house price inflation (see Table 4 , Table 6 and Table 8 ). This result seems to imply that house prices in these high-price states are insensitive to changes in uncertainty. In other words, uncertainty seems to have a larger negative price effect on states where house prices are lower. Perhaps the explanation for this finding lies in the literature on speculative bubbles in the US housing markets. Empirical evidence by Case and Shiller (2003) shows that in the states of California, Connecticut, Massachusetts, New Hampshire, New Jersey, New York and Rhode Island, large swings in home prices are not explained well by changes in fundamentals, including income. This evidence agrees to a large extent with the conclusion of Higgins and Osler (1998) that the regions of New England, Mid-Atlantic and Pacific are more likely to have experienced speculative bubbles in the 1982-1993 period.
The positive effect of uncertainty on housing investment that we find in several cases differs from the related empirical literature, since the empirical studies on housing investment mentioned above find a negative relation between uncertainty and investment. However, as noted before, the empirical literature in this field is still scant and therefore our results may be a significant contribution to the particular literature. There are two important differences with previous studies. First, previous studies use other measures of uncertainty, such as the conditional variance obtained from univariate GARCH models (Somerville, 2001; Bulan, Mayer & Somerville, 2009; Miles 2008; 2009) , or the unconditional volatility of investment or prices (Holland, Ott & Riddiough, 2000; Sivitanidou & Sivitanides, 2000; Cunningham, 2006) , while our results are based on bivariate GARCH models. In our view, our modeling choice captures better the relationship between housing investment and house prices. Second, our dataset differs from most studies, since we use disaggregated (state) data, in addition to the aggregate data.
It would be interesting to attempt explaining the different effects of uncertainty on house investment across the US states. It is possible that in the presence of higher uncertainty in the housing market or in the overall economy housing investment may increase, if housing markets behave in a speculative manner. In some states where we find a positive effect of uncertainty on housing investment growth, such as Connecticut (Table 3 and  Table 7 ), Massachusetts (Table 3) , Oregon (Table 3 and Table 7) , and Rhode Island (Table 3) , the evidence by Higgins and Osler (1998) and Case and Shiller (2003) indicates speculative housing markets. In addition, Gao, Sockin, and Xiong (2017) argue that in states with zero capital gains tax, speculation in the housing markets may be more common. We do find a positive effect of uncertainty on housing investment growth in some cases (depending on how uncertainty is measured) for Florida, Nevada, Tennessee, Texas and Wyoming, which are all states that do not levy a capital gains tax.
Our empirical results, which show that in some states uncertainty may positively affect investment growth, have some theoretical backing. There is a rich theoretical literature on the uncertainty-investment nexus that supports our findings, regarding the effect of uncertainty on investment. Under either risk neutrality or complete markets the effect of uncertainty on investment may be positive (Hartman 1972) or negative (Bernanke 1983) . On the other hand, according to Caballero (1991) and Abel and Eberly (1999) , the effect of uncertainty on investment is ambiguous. In a recent empirical paper Patnaik (2016) examines the impact of uncertainty on capital investment at the firm level and finds that the effect may be positive when firms operate in highly competitive industries. Using data on US industrial firms, the author finds that this is more likely to be the case if firms have operational flexibility (i.e., firms operate in a less unionized sector) or in firms where labour is a larger share of the production technology than capital.
At the aggregate economy level there is a large empirical literature that examines the relationship between uncertainty about the GDP growth rate and economic growth. This literature includes a number of empirical methodologies that are based on panel or time series data and various ways of measuring uncertainty about the growth rate of the economy. Some authors have found the effect of uncertainty on economic growth to be negative supporting the Keynesian belief that more uncertainty makes entrepreneurs less willing to undertake investment projects, thus reducing overall growth. Others have found that uncertainty may actually increase growth (Fountas, Karanasos & Kim, 2006) .
Conclusions
In the present study we examine the impact of uncertainty on housing investment growth and house price inflation for the forty-eight US states. All in all, the results show heterogeneity in the effects of uncertainty across the different states. We obtain two major results. First, regarding the effects of uncertainty on housing investment, we find that in most cases the impact is positive. Second, in contrast to the above result, we find that house price inflation seems to respond negatively to all measures of uncertainty in the majority of cases. Different degrees of speculation in the housing markets across US states may explain some of the differences in results. In particular, we find that in states where speculation is more common, uncertainty does not impact negatively on house price inflation. Also, it seems that in several states with speculative housing markets, the effect of uncertainty on housing investment is positive.
According to our results, uncertainty affects house price inflation in more cases than housing investment growth, independently of the measure of uncertainty being used. In particular, housing investment growth is affected by total uncertainty mostly in the short run and by housing investment uncertainty mostly in the long run. However, house price uncertainty does not have significant impact on housing investment growth in the majority of states, either in the short run or in the long run. Likewise, house price inflation is affected in more cases by total uncertainty and housing investment uncertainty and in fewer cases by house price uncertainty. This leads us to the conclusion that housing investment uncertainty contributes more to the overall uncertainty in the housing market than house price uncertainty does.
A number of extensions is possible. It would be interesting to include some other variables that may affect the uncertainty-housing investment and the uncertainty-housing price nexi. Also, an important addition to this paper would be the attempt to discuss more factors that may explain the different results across states.
